ABSTRACT A total of 124 coal workers and ex-coal workers receiving disability benefit for coal worker's pneumoconiosis and routinely reattending the Cardiff Pneumoconiosis Medical Panel during a 10-week period were studied. Those with complicated pneumoconiosis were excluded. Their current chest radiographs and their chest radiographs at the time of certification were read in random order by three readers using the 1980 ILO Classification of Radiographs. An irregularity score was derived from the readings. The x-ray findings were examined for changes since certification and for relationships with age, smoking, and underground coal work exposure. One-fifth of the current radiographs showed mainly irregular opacities, whereas nearly all of those from the time of certification showed mainly rounded opacities. Irregular opacities were related to age, smoking, and underground exposure. The exposure effect remained after excluding the older men. The findings suggest that radiological irregular opacities, and their associated pathology and lung function changes, commonly develop in coal workers with pneumoconiosis and should be considered part of the condition.
There has recently been increasing interest in the importance of radiological small irregular opacities in coal workers. Coal workers with irregular opacities have reductions in ventilatory capacity' 2 and gas transfer factor3 4 compared with those with rounded opacities only. Postmortem surveys have shown more emphysema and interstitial fibrosis in coal workers with irregular, rather than only rounded, opacities.' 3 The frequency of irregular opacities among men with simple coal workers' pneumoconiosis is not known, however. There is also the question of whether they are an integral part of simple coal workers' pneumoconiosis. It may be argued that coal workers with irregular opacities are rare overall but tend to undergo special investigations and be included in studies, also that irregular opacities are not uncommon in other lung conditions and may be present only co-incidentally in coal workers. Studies on the *Present address: Department of Medicine, Charing Cross Hospital, London W6 8RF.
physiology and pathology associated with irregular opacities have necessarily involved selected groups of men and cannot provide answers to these questions.
This study was designed to investigate the frequency of finding radiological irregular opacities in coal workers receiving disability benefit for coal workers' pneumoconiosis in South Wales and to attempt to relate the finding of irregular opacities to underground coal work exposure, taking into account age and smoking habits.
Subjects and methods
The great majority of coal workers and ex-coal workers certified as having coal workers' pneumoconiosis are seen by the pneumoconiosis medical panel in their area every two or three years for a chest radiograph and clinical examination.
There is evidence that ahnost all coal workers with pneumoconiosis are known to the panel. The scores of the three readers are summed, giving an overall score with range 0-9. p. q, r = Rounded opacities.
s, t, u = Irregular opacities. Two-thirds of the current radiographs had an irregularity score of three or more and nearly a fifth six or more. A score of three indicates that a minority of irregular opacities were present and a score of six that most of the opacities were irregular. The degree of irregularity on the certification radiographs was much less, and the trend for increasing irregularity between certification and current radiographs was significant at the 0-1% level (X2 = 59 1, see table 3 ).
There was a strong association between increasing age and increasing irregularity of small opacities on chest radiography. Table 4 shows the distribution of irregularity scores by age decade, at certification and on current radiographs. In both cases men with irregularity scores of 0-2 were significantly younger than men with higher irregularity scores (p < 0-001).
Considering the men's current radiographs, irregularity scores were significantly higher for smokers than for non-smokers (table 5, X2 = 7-I1 p < 0-01). This could not be accounted for by an age Radiological changes after ceasing coal work exposure were examined in the 57 men who stopped coal work between certification and the time of the study. Comparing their radiographs at the time of stopping coal work with their current radiographs showed that there was no tendency for increase in profusion of small opacities but that the opacities tended to become more irregular (table 8) .
Discussion
The study suggests that small irregular opacities are a common finding in men receiving disability benefit for simple coal workers? pneumoconiosis. Two-thirds (--1 scale point) of the study group had some irregular opacities, and in nearly a fifth of the men they were the major type of opacity. The irregular opacities seemed to represent a late phase and were a rare finding in the same group of men when they were first certified with coal workers' pneumoconiosis. There was probably some selection operating at certification, so that men with mainly irregular opacities when first seen may have been considered to be suffering from a disease other than coal workers' pneumoconiosis and not been certified. With increasing age the proportion of men with mainly irregular opacities increased, and this effect was mainly responsible for the increase in irregularity between certification and current radiographs.
We found an association between exposure, taken as number of years of underground coal work, and increased irregularity of opacities on the chest radiograph. Amandus The increase in irregularity of small opacities after ceasing exposure suggests that the pathological process they represent is not dependent on continuing exposure to dust but rather on the effects of dust already in the lungs. There is a belief that simple pneumoconiosis rarely progresses after the man leaves dust exposure."' Although the profusion of radiological small opacities often does not increase, however, and may sometimes decrease after ceasing dust exposure, this is not to say that the pathological processes set in train by the dust do not continue. There is evidence that profusion of small rounded opacities is related to the coal dust content of the lungs." We suggest that irregular opacities may be related to the tissue reaction to inhaled coal dust and that the increase in irregular opacities after ceasing exposure indicates progression of the disease, even though this is not accompanied by an increase in overall profusion of small opacities.
Emphysema and pigmented interstitial fibrosis have been found in association with irregular opacities in coal workers. ' 3 These are both processes likely to progress, once started, without requiring any further dust exposure. Emphysema is likely to be more common in smokers, and this may be part of the explanation for the relationship between irregular opacities and smoking that we found. Emphysema alone, however, in a non-dust-exposed individual, would not be expected to produce an increase in irregular opacities but rather a general reduction in lung markings. 12 
